Introduction
At present, cancer remains a significant health problem worldwide. Systemic therapy is an integral part of cancer management (Traxler, 2003) . However the cost-effective benefit of most of the new drugs are under study, in view of the world wide efforts to rationalize the expenditure on health care. One of the ways to such rationalization on health expenditure is to try to make use of already available drugs that are currently not being used as cytotoxic agents to be explored as anticancer medications, or at least to potentiate the effects of the standard systemic therapy of cancer.
Statins, such as rosuvastatin and fluvastatin drugs are inhibitors of 3hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase , they are used in the treatment of hypercholesterolemia (Aguilar-Salinas et al., 1993) . In addition, it has been reported that statins may display additional pharmacological properties such as antiviral, ( Bader et al., 2008) and antitumor activities (Takahashi et al., 2006) .However the antitumor molecular mechanisms by which the statin block cancer cell growth are poorly understood (Ghosh-Choudhury et al., 2010 emerging interests to explore the anticancer potentials of HMG-CoA reductase inhibitors in the clinical setting, particularly in tumor sites sensitive to these agents in vitro (Chan et al., 2003) .
Doxazosin is an oral drug that belongs to a class of drugs called alpha-1 adrenergic blockers. It is used for treating high blood pressure and symptoms of benign prostatic hyperplasia. Recently, the effect of a1-adrenoceptor antagonists on the apoptosis of both androgen dependent and androgen-independent prostate cancer cells has been investigated. Interestingly, several lines of evidence suggest that apoptotic effect is independent of the blockade of a1-adrenoceptors (Arencibia et al., 2005) .
Repaglininde is a new class of oral antidiabetic agents belonging to meglitinide family. It is absorbed rapidly, stimulates insulin release within a few minutes by inhibiting ATP-sensitive potassium channels of the beta-cell membrane via binding to a receptor distinct from that of sulphonylureas (Landgraf, 2000) . It was reported that some antidiabetic drugs may have direct anti-tumor effects and have been shown to suppress various types of cancer cells in cell culture and in animal models (Feng et al., 2011) .
Lastly oxcarbazepin is an antiepileptic drug used as a monotherapy or as an adjunctive therapy in the treatment of partial seizures. It was reported that it had an apoptotic and degenerative effects on rat uterine and ovarian cells (Cansu et al., 2010) .
Based on this information , the aim of the present study was to evaluate the in vitro chemosensitivity of rosuvastatine, doxazosin, repaglinide and oxcarbazepine which are currently not being used as cytotoxic agents against three different solid tumor cell lines including HeLa (cervical cancer), HepG2 (hepatocellular carcinoma) and MCF-7cells (breast cancer) cell lines. In addition, the effects of rosuvastatine and doxazosin were also tested against Ehrlich Ascities Carcinoma Cells (EACC, endometrial cancer) cell line.
This would represent the first part of a series of experiments that aims to screen most of agents that could be of potential benefit for cancer patients.
Materials and Methods

Chemicals and drugs
RPMI-1640 media, fetal bovine serum, dimethyl sulfoxide (DMSO) solvent and other cell culture materials were purchased from Fisher Scientific Cell Culture (Houston, TX, USA). Neutral Red was purchased from Sigma Chemical Co. (St. Louis, MO, USA). Other reagents were of the highest analytical grade available.
Rosuvastatine, doxazosin, repaglinide and oxcarbazepin were obtained from Chemipharm, Pharaonia, Epico and Novartis Pharmaceutical companies respectively.
Cell culture
Human transformed cell lines, from liver (hepatocellular;HepG2), breast (MCF-7) and cervical (HeLa) cell lines were obtained from Vaccera (Giza, Egypt). Cells were maintained in RPMI-1640 supplemented with 100 μg/ml streptomycin, 100 μg /ml penicillin and 10% (w/v) heat-inactivated fetal bovine serum in a humidified, 5% (v/v) CO 2 atmosphere at 37°C.
Cytotoxicity assays
The cytotoxicity of rosuvastatine, doxazosin, repaglinide and oxcarbazepin was tested against MCF-7, HeLa and HepG2 cells by the neutral red assay as previously described (Repetto et al., 2008) . Exponentially growing cells were collected using 0.25% Trypsin-EDTA and plated in 96-well plates at 1000-2000 cells/well. Cells were exposed to each test compound for 72 hrs in appropriate condition 5% (v/v) CO 2 atmosphere at 37°C. After several washings, cells were exposed to 0.0075% NR solution for 2 hours in humidified atmosphere of 5% (v/v) CO 2 at 37°C subsequently washed with PBS. Ethanol/ water/acetic acid (50:49:1) solution was used to dissolve the NR stained cells and color intensity was measured at 540 nm. in a micro-plate reader.
Determination of cell viability by trypan blue assay
Cytotoxicity of rosuvastatine and doxazosin was tested against Ehrlich Ascities Carcinoma cells (EACC) was employed as a representative of animal tumor cell lines.
Animals were transplanted with EACC from an immortal culture obtained from National Cancer Institute, Cairo University, and maintained at mice transplanted line. International protocols governing the ethical treatment of animals were followed. EACC cell counts were adjusted to 106 cells/1 ml (counting both mature and immature cells).
The cytotoxicity of each compound against EACC cells was determined by the Trypan blue exclusion test (Bennett et al., 1976) . The cell counts were adjusted to (10 5 cell/ 0.1 ml). Next ,0.1 ml of the cell suspension containing 10 5 cells/0.1 ml was added to each of four 1.8 ml screw-caps sterile Eppendorf tubes. Ten concentrations of the tested compounds were added, three replicas each. For each compound one tube served as negative control, where culture medium was added instead of the active compound. The tubes were incubated at 37°C in the presence of 5% (v/v) CO 2 for 24 hrs (dark condition, humidified air). After overnight incubation, cells were stained with Trypan blue (0.2%) dissolved in PBS, and the number of viable (unstained) versus dead (stained) cells was estimated. Two hundred cells were counted for EACC tube.
Statistical data
Data was represented by graphPad prism version 3.0. IC 50 was calculated from the linear regression of the appropriate part of the perecent viability curve using the least square method. Significance difference between groups was assessed by 95% confidence limits (95%CL).
Results
Rosuvastatine, doxazosin, repaglinide and oxcarbazepin showed cytotoxicity effects against the three solid tumor cell lines. All these drugs inhibited cell growth with different potentiality.
Rosuvastatine had more cytotoxic effect against HepG2 cell line than the other two tested cell lines with IC 50 value of 58.7±69.3 and 95%CL=29.4 to 88.1 at a concentration of 300ug/ml ; while its IC 50 against MCF7 was 91.0±113.4 µg/ml and 95%CL=34.4 to 147.7. On the other hand it showed the least activity against HeLa cells with IC 50 =106.0±77.6 and 95%CL=67.2 to 144.7 at the same tested concentration ( Figure.1) .
Doxazosin inhibited the proliferation of the three tested cell lines with different values; its IC 50 against HeLa was 14.9± 48.5 and 95%CL=-9.3 to 39.1,while Figure 1 . Cytotoxic Effect of Rosuvastatine on HeLa , HepG2 and MCF7 Cell Lines DOI:http://dx.doi.org/10.7314/APJCP.2014.15.1.199 Anticancer Activity of Four Commercial Drugs against Cell Lines in vitro on MCF7 it had IC 50 of 86.6±158.5 and 95%CL = 7.4 to 165.8 at a concentration of 300 ug/ml. In contrast to rosuvastatine;HepG2 was the least susceptible cell line to doxazosin the IC 50 was 104.4 ±115.7 with 95% CL= -9.3 to 162.2 at the tested concentration ( Figure.2) .
Repaglinide and oxcarbazepine were tested at a higher concentrations than that of rosuvastatine and doxazosine.
Repaglinide showed an equi effectivety aginst both HeLa cells [IC 50 =89.3±119.5 and 95%CL=38.7 to 139.9] and HepG2 cancer cells [IC 50 =87.6±117.5 and 95%CL of 37.9 to 137.4]. While it was less potent against MCF7cells with IC 50 =109 ±143.2 and 95%CL=48.4 to 169.6 at a tested concentration of 3000ug/ml ( Figure. 3).
Oxcarbazepine showed more potent cytotoxicity against both HeLa and MCF7cells than HepG2 cells at a concentration of 3000ug/ml .The IC 50 of the drug against HeLa cancer cells was 19.4±43.9 with 95%CL= -2.5 to 41.4; while that against MCF7cells was 22±35.7 with 95%CL= 4.6 to 40.3. Regarding HepG2 cells; the IC 50 of the drug was 189.8±71.8 with 95%CLequall to 159.4 to 220.1 (Figurre 4). Table 1 shows the different cytotoxicity effects of the four tested compounds against the three types of cell lines used .
Figures 1,2,3 and 4 represent the dose response curves of rosuvastatine, doxazosin, repaglinide and oxcarbazepine in solid tumor cell lines of HeLa, HepG2 and MCF7 cells.
Cell viability by trypan blue assay:
Doxazosine inhibited the growth of EACC cells more than rosuvastatine. It inhibited the growth of all the cells used (100% inhibition); while rosuvastatine inhibited 11.62% of cell growth at the concentrations used of 300ug/ ml for the two drugs.
Discussion
The discovery of new applications for drugs with known clinical and toxicological profiles would cut down the time required for scaling-up to clinical application. The drugs used in the current study are clinically safe ; applied in treatment of different diseases and with cheaper prices rather than most chemotherapeutic or targeted agents now available for cancer patients. Here the cytotoxic profile of the chosen drugs was evaluated on three solid tumor cell lines, MCF-7, HeLa and HepG2. In addition the antiproliferative effects of two of these drugs were tested against EACC cell line .
A reduction in the availability of cholesterol may limit the cellular proliferation required for cancer growth and metastasis. Nielsen et al. (2012) tested the hypothesis *Doxazosin is significantly more potent against HeLa than against HepG-2 cell line; **Oxcarbazepine is significantly less potent against HepG-2 than against other cell lines; # Rosuvastatine is significantly less potent against HeLa cell line than both Doxazosin and Oxcarbazepin that statin use begun before a cancer diagnosis may be associated with reduced cancer-related mortality. So, they assessed mortality among 18,721 cancer patients who had used statins regularly before the cancer diagnosis and 277,204 who had never used statins. They found that statin use in patients with cancer is associated with reduced cancer-related mortality. Statins increase peroxisome proliferator-activated receptor (PPAR) mRNA expression, but the mechanism of this increased PPAR production remains elusive. Majority of statins enhanced PPAR promoter activity in a dose-dependent manner in HepG2 cells transfected with the human PPAR promoter. This enhancement may be mediated by statin-induced HNF-4.
Rosuvastatin is one of the statins which increased PPAR mRNA expression in HepG2 cells after 24 hours treatment (Seo et al., 2008) ; While it had a poor cytotoxic effect against HeLa cells (Campos-Lara and MendozaEspinoza, 2011). Similar results were observed in the current study regarding the low cytotoxic activity of rosuvastatin against HeLa cells than HepG2 and MCF7 cells. Taken together, this may suggest a need for trials of statins in patients with cancer.
Doxazosin is the most widely investigated a1-adrenoceptor antagonist. Several signaling pathways have been identified to explain doxazosin-induced anoikis and cell apoptosis, namely through activation of transforming growth factor-b and InB pathways (Partin et al., 2003) . inhibition of protein kinase B/Akt activation (Shaw et al., 2004) ; induction of death receptor-mediated apoptosis (Garrison and Kyprianou, 2006) ; increase in Bax expression (Chiang et al., 2005) and reduction in focal adhesion kinase (Walden et al., 2004) . Doxazosin increased the apoptotic rate and total cell death rate of the HeLa cells in a dose-dependent manner and upregulated the expression of AP-2alpha and caspase-3 (Gan et al., 2008) . In the present study the growth of HeLa cells was inhibited by a dose of 300 ug/ml of doxazosin and the same dose had a cytotoxic effect against MCF7cell lines with IC 50 =86.6±158.5 and 95% CL=7.4 to 165.8 which could be correlated with the study of Hui et al. ( 2008) that reported the in vitro antiproliferative activity of doxazosin against breast cancer cells through the inhibition of EGFR and NF-kB signalling pathways . However, and unlike statins , there are no previous reports on possible effects of doxazosin use to reduce mortality in cancer patients.
Various antiepileptic drugs such as valproic acid, carbamazepine, oxcarbazepine, lamotrigine and levetiracetam are known to exert histone deacetylase inhibitory (HDACi) properties, which can modify aberrantly silenced gene expression by an epigenetic mechanism (Stettner et al., 2012) . Histone deacetylases (HDACs) regulate the expression and activity of numerous proteins involved in both cancer initiation and cancer progression. By removal of acetyl groups from histones, HDACs create a non-permissive chromatin conformation that prevents the transcription of genes that encode proteins involved in tumorigenesis. In addition to histones, HDACs bind to and deacetylate a variety of other protein targets including transcription factors and other abundant cellular proteins implicated in control of cell growth, differentiation and apoptosis (Glozak and Seto, 2007) . Theses findings may explain the inhibitory effects of oxcarbazepine on the proliferation of the three cancer cells used in the current study by different rates although its least activity against HepG2 cells .
Some antidiabetic drugs may have direct anti-tumor effects such as metformin and rosiglitazone which suppressed cancer cell growth and induced apoptosis of breast and pancreatic cancer cells (Feng et al., 2011) On the other hand Qian et al. (2008) reported that glibenclamide greatly decreased the cellular viability, induced apoptosis and inhibited Akt activation in wild-type mouse embryonic fibroblast (MEF) cells. Little is available about the in vitro chemosensitivity of repaglinide which observed here in the present study with closely similar IC 50 values against both HeLa and HepG2 cells and with less activity against MCF7 cancer cells.
Although these in vitro concentrations of the four drugs tested in the present study were effective concentrations , it cannot be applied practically in vivo since the range of these concentrations are far higher than the peak plasma levels of these drugs when given to patients. However, using a different schedule of administration, e.g. metronomic low dose prolonged exposure schedule, or using these drugs as potentiating agents to other anticancer medications , may be possible for clinical application. So in conclusion, rosuvastatine, doxazosin, repaglinide and oxcarbazepine have in vitro antiproliferative activity against HeLa, HepG2 and MCF-7 tumor cell lines with different values and activities. Further in vitro investigations on wider range of different cell lines e.g. NCI-60 panel and also using animal studies are needed to confirm the potential use of these drugs as anticancer agents. DOI:http://dx.doi.org/10.7314/APJCP.2014.15.1.199 
